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Abstract of JP2002277694 
PROBLEM TO BE SOLVED: To obtain a 
substrate having an optical waveguide and an 
electric circuit and improved in packaging 
density and the efficiency of light propagation. 
SOLUTION: The optical waveguide 3 and a 
photoelectric transducing element 4 having a 
light receiving part or a light emitting part on 
the side of the waveguide 3 are mounted on a 
substrate body 1 and a reflection member 2 
opposed to the core part 3b of the waveguide 
3 obliquely to the optical axis of the waveguide 
3 and consisting of a lump-like metal optically 
connects light propagated through the 
waveguide 3 to the element 4. 
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«u ±immm tz\mmmuz%%m am 
mztt&mgsmrb. ±%mmt±mm 
mm^-b zmmzmm&mmibmi . ±te 

*>h*:6z b zmwib-tzftrnmis £vmmm% 

?5>y HSfc*»^*0. Btittmtlt&%<bi>m3T 

mttfoti z b tmb-timm 1 n^m^&m 

m±*ttim.*#izm ^titzwmm t nmmz 
m^tix^t z b mmbtmm 1 twaum 

imm ] mm 1 im^m 3 m ^mtHzm 

nt^cox\ ±mmm&zv9smm&t&-i3 
vmizm^titzmiommtb. isxmms 

Z^t&-lTcoMmzmf£>titzmie>WzMB&b. ± 

imsm&xvmmmttmijnmiizmh 

[if** 5 J T^7-/W:^5'yK«: 
Rttfc 3 7S5 i: £ *) 3 7*fcRWLk3U 9 7 >y H* t 

&v > tit cD^-rtitHzim^mmn x vmsn 
mmmmummmxh^x, mmw&w 
iz . ±mmm<7>m£ti ixmm mmitzm 
w&mipk%&mmt*Wi.mTM. m\,z±m. 

mm^wttz^mm&pyrm? ? -v vwasiv- 

[00 0 1 ] 

tekvzmmmzmhhnxfoh. 
m&mmbii. m^mmm^o^mmb, * 



[0002] 

mzmx. mmx-mmmmthM y?-a* 
? i, a ycommwjj mzmbtix v ^ . ^ 

i*x4v*. ±td±m'mn a a zmmzitz>tztb<7)im 
mmhz^tzK-mm&isXT^m^h . 

4^iaB»EW»fla<i^TA Zmmi tzMzv e 
rtical Cavity Surface Emi 
tting Laser (VCSEL), Laser 
Diode ( L D ) ^7 th ¥A H (PD) CD J; o 

[ 0 0 0 3 ] #^2 0 0 0-4 7 0 4 

izim^titzm^mm^xT-Acom^^tmmmx 

$>0.H*. 6 0(±^3t*^, 6 1t±lt, 6 2(i^7 

6 6{4ffiI«W®. 6 7{±%3^^T*S. BO 
£^6 l±CD, ?7>yV6 2b3T6 3bfrt>%& 

%Mmi,zmirrz$7-6 4iz£y)^ wm^eifrt* 
<m<mmmmfh <r 1 1 i osmp 6 o tset 

H6 2fcfc3T6 3kfcjWrStmtfflV\ 

mm^& zbtfxzib^oh cox'fo h . 

[0004] 1-18376 

tzmrtz b b uzmm3mmvTijxi$foi~z> 
mm*itLx%m®\,zmkLtzmmmx\ ±mm 
m^mm t ±mmm<7)mz±m 3 r^bmm tmm 
mz&tmmzimitzi>cr ) x*fo&. miif±mm 
a, rjvmtmiizwaztifcm^ mmmiz 
ttixm%cD®mmfci. tnmmiz&mzmMftx 

[0005] 

immmixobtmmi ifri%tft>. m2 

0 0 0-4 7 044-9A«tiB«S*Utfc<0tt, $7- 

b LxmjLi&Emnmmzm^&nx'. m 
izx oaiM*rn£ k^>, a fcxsi«f *^a«»T^ u^m 
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iz^t^o mmm o , § & hue s 5-*% 

»nfcv*3IIHfc&**«?jfc. £tz. mWf-l 1-18 37 

6 i#^#^iBa§ix^i^(i. mmn^mm*^ 

fSRHtf&ofc. 

[00 06] **!Hli*>*»*iW*jlKHi-4fcft{c*8 
[00 07] 

m&mzmhwz%mmb > £03»arai&±4 *; 
mtttzmt. iimmmi. iMHsmmtzm. 

[0008] ^B^teffiS»2<^aifift»fej:V«milI 

tut* wmn \ >t , msmtrrm 

[00 09] #3BHJ!tffi4S&3c93^Kis £V9$m 

m^timmn , jjes 1 a 2 co^^*3 a 

[0010] #?&HJM!.IS4<D3^»k it^HI 

»s^rfsa««. ±iEHi^v^tH3cov^^c7)^ 

fcgtt 6*ufc® 1 OEIflffl* t , JJB^fiRRtJ J: « 
4-*c0»«^(t^^^lc0«mieili;. ±IB3ft» 

[0011] #»;:fMi§ 1 J;tf«ail 
B*^Tf 53HR<Dl8t*ffili, 5 7 Kgflk i<0T 



[0012] *mizfo&m2vwmmt5£xfw$m 

uwmm^t&mmmmmitzjo^x . s«*#= 
izmmmmtTMcomz. ms^^z^nym 

[00 13] 

mmcommcomm] mmmm 1 . a 1 

HIK*«rr»0. 2ttEltaStf. 3J4T957 5 7KS3 

a k arm b bimtjv h*3 ckfrbtchm®. 

4 . 5 1-54 (±S^EHT-$) £ . 

[0014] IP*), 0 1 lastf-J: 0 #Hj!iS<D«9 

^ 4 1 3MR»t hmmm 3 ^Eita 
« 2 1 j: 9 ±mmm 3 uwetiiBjeraft 

[0015] *^c0»fec7)^M^^I.RIfW2 

a. m?>&mif>t>%*). mm3*\mLx*tz± 
m^mmxKftn^mm^zmmzmmzithKib 
cDi>vx\ mm3 tmm&xffimsvyfflitz 
HLxmts W5 1 nmzw^t. ^ss^^9o 

< m-mz^mx'% s^c, mmmmmztii t 

02 ( a ) - ( c ) 

mmmx'h h.m*>.mi v\imm 2 1 
comfr^Tmbnmtximztix^ifiK k 
mm 2 «n 2 iz^-rniz , ^ < t i a rgp 3 b t» 

k^T'#4. 

[00 16] 4fc, Rltimt2k LTtt, Au, Ag, 
Cu, Ni, Pd, P t, Zn, Co. Fe, Mn s C 

r s A 1 , Sru Pb s I n, Bi s TiftZa&Mt 
tdi^co^m^l c\ t *fCS 5 . RltgPtf 2 

<oAR*fc ti^w^-c* i) <ot , fflmm*&& Uz 

St kin. RI^2&«w§&l«ttl)«Mffill 

^-gBk L-cfijffl-rs c\ttfx*% . msm&fott 

[0017] #f|Bj^»MIt£$;b43eiW3 
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(4, m 1 iZTjk-fX 5 fc, TSP7 5 H» 3 a b , <! <OT 
g|5?7 >y F*fctWtfc37»3 bfc. £tf>37»fclWt 
fc±ffl? 5 v K* 3 c t 0 , »s?}4, ? 9 -y F 
g|53a, 3c<0JB*f*J:0*SV>JB*f**»O3Ta53 

x^htK mmmfccommmm-xM taw 

37353 b b iigg? 9 'y H*3 ais itfT8P?5y F$ 
3 c 

Si0 2 ,Ti0 2 iL<f4A 1 2 0 3 %m-t7 5 «y 
#!M5K«fR 7?U;MSfJl, xjKdfHBJBt 

t < u # f mm, <yvis t> o 7 r >8fiii 
* ^Mttf^ , y'ja- vmafc t'mwmftT. 

GaAs, GaP, InP, InAs, ZnO, ZnS 
#*, £fi^ftiL<te^ft-CS>>5, 3fli^)fisf«fc 

*\m^h±<niz- Ftti^/HE- hT*oTt^ 
f^-FT^-oT^R^ 

[0018] ^^(0iai^ffimtZftb£3lSTOI»7 
i4, VCSEL ( Ve r t i c a 1 Ca v i t y Su 
rface Emitting Laser), LD 
(Laser D i ode) ifcliPD (Phot o 
Diode) ^fc"^ft^^*Mf^(c:^-ri>^ffl^'^ 
4. *fc, ±iE#*S3**m Au, Ag. Cu, N 
i, Pd % Pt, Zn, Co, Fe, Mn, Cr, A 
KSn.Pb, In, B i , T i &if<D&Jg*> L<J4 
*^££fflVvfc£KA*y7lg«L ±IS#Jii L<(4^ 

4 * S S^OS? fcffifllfcS A L )t 
#«tJ:SS^, ££(4Sn0 2 , ZnO, In 
2 0 3 , CdO, Cdln 2 0 4 , Zn 2 Sn0 4 , T 
i0 2 , ZrN, TiNkL<(4C&tWC(4&V^ 

mft , mmxn^mnftcDm^zmmzMA m 
mmmmzxmik. a u , a 1 &^&fi7^g 

± 9ffl*lf El 1 ttJftS«SffiS»5 2 fcfKWtS 

[0019] *f6Hj^njt^JBffl[tffi*)SS«**tt, 
«aft*r^t*0. KfflliX^yffll, 7x7- 
^ffiJI, f7D> (£«j$8() , -f^x-l/VX-f 

/k BTU : J> ( f*-?w $ F k F v 7 ; J><D&n-& 

ft) ^H'^fflSHI, S i 0 2 , B 2 0 3 , BaO, L 
i0 2 , MgO, CaO, A1 2 0 3 , A 1 N, BN, 
SiN&fc-<D-fe9$>y?X^#7X, Si, Ge&fcV) 
*ft, ^JtliGaAs, GaP, InP, InAs, Z 
nO, ZnS, CdS&Z^S&mfcifim^ktL 

Srft&Uc*;, &JRIHUItj (Si0 2 , B 2 0 3 . Al 



2 0 3 . Ti0 2 , Li0 2 , ZnO, CaO, Mg 
O, FeO, SnO, Sb 2 0 3 ) , ±WM.iYM (B 
N, A 1 N) , GMfaWftM (C aOH, , MgOH, 
Al (OH) 3 ) , itm^mWm (CaSi0 3 , Mg 
C0 3 , ZnC0 3 , BaC0 3 , CaS0 4 , BaS 
0 4 ) , &JR£UjgIHg (CaS i 0 3 , CaTi0 3 , 
MoS, Zn (B0 3 ) 2 ) tM&mm=Ht& (tf 
DXf-F-y, jtfU7?ll;k sKU7x7-/k tKU77 

[ o o 2 o ] _hie«*ft{4, 

[0021] ±iB*s*ft i *±mmm 3 ^> 

iUfc&ISMi. Au, Ag, Cu, Ni, Pd, P 
t, Zn, Co, Fe, Mn, Cr, Al, Sn, P 
b. In, Bi, Ti4itt)£HfcL<|«-0)a£. ± 

?1AU^*«I, Sn0 2 , ZnO, I n 2 0 3 , 
CdO, Cdln 2 0 4 , Zn 2 Sn0 4 , Ti0 2 , 

zrN, TiN, czt'&mtm^mmmM&m 
mx-it* v ^mmmn^mm^x uzmmmm 

[ 0 0 2 2 ] ±IBM®^#Jf^«^0g^ 

•y H J: -5 T5V ZtiXt&W ZZ 
X\ imWUZtltlKbiiAu, Ag, Cu, Ni, P 
d, Pt, Zn, Co, Fe, Mn, Cr, Al, S 
n, Pb, I n, B i , Ti^ifOAItKli^ 

WC?IAUc^*efflII, Sn0 2 ,ZnO, I n 2 
0 3 , CdO, Cdln 2 0 4 , Zn 2 Sn0 4 , Ti 
0 2 , ZrN, TiN, CKX&m&tt^mfo. t 

/s(4±i£^«Ti4=5rv ^mfcm.? mmizux Uzm 

x}i-*s-)vx>v*b\im&mi>L<m<n^ ± 
u&mxm^mB. twittit, mx mmm 
mrnxKcommm^tz t 0 , mnmx& 

Ti^<, x^df^fflg, 7x7-;HlfII, r7oy, 

i: F ';7>>>c7)itS^ft) ^fc'^^WII, S i 0 2 , 
B 2 0 3 , BaO, Li0 2 , MgO, CaO, A 1 2 
0 3 ,A1N, BN, SiN^J:'^5S7?^7 
X, Si, Ge^rifcomft, ifcliGaAs, GaP, 
I nP, I nAs, ZnO, ZnS, CdS%b'<7)tt& 

m¥mmm^xM.tbt>tix^xi>&\,\ z^zxji-- 
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mmim (s i o 2 , b 2 o 3 < a i 2 o 3 . n 

0 2 , L i 0 2 , ZnO, CaO, MgO, FeO, S 
nO, Sb 2 0 3 ) , ^JSgflSHj (BN, A 1 N) , & 
Wm\W)l (CaOH, , M gOH, A 1 (O 
H) 3 ) , &mWm§L (CaSi0 3 , MgC0 3 , 
ZnC0 3 , BaC0 3 ,CaS0 4 , BaS0 4 ) , 
&mmW& (CaSi0 3 ,CaTi0 3 ,MoS, 
Zn (B0 3 ) 2 ) , Wmft^m ()K'JXfl/y, 
jKUT^'J^ ^'J7xy-/K dfjyj'yiy) 

[ 0 0 2 3 ] a fc s JMMIaliM^TffiWiFJr^ 

g. Cu, Ni, Pd N Pt. Zn, Co. Fe, M 
n . Cr, A 1 . Sn, P b , In. Bi s T i 

immmmmzxim^. tints no 2> zn 

In 2 0 3 , CdO, C d I n 2 0 4 , Zn 2 Sn 
0 4 ,Ti0 2 , ZrN, TiNilXiiC^WC 

^L*OTttHIifcJ:4SJ^ Au, Aifc£tf)&R 
?4*»6fcJ: 0 fcJ: 0 flS(?5«»IllB*K*c«aW*c* 

[0024] UttO^B 2 . JJEgglfcOffifll 1 ttJ V > 

•c, mmcommtcomm^ mzmmm 
mmmttmrnt Lxmi^Kx^ht, mm 
tmzmmTtcommcowmzz <omhc\t^x 
%h. 4£, ; mm^m^-thummm^h^b{z 
«t o . ft»«&fa§ t x % tzitm^cD o mwvm 
co&nmzmsmm? 4 - s . 

±ER»Kfcfflv^*L*afH4Au s AUAg, I 
n, Pb, Ti^r4f^>RS«^)JtVvftlltU<tt-f-^ 
i,MgF 2 5r^^M^-f^, S i 0 2 , T i 
0 2 , Al 2 0 3 %¥c0*y*'v?A, tflM $m 

lit. 7?i>;HgfJli. x^xttn. 

-MilH&fc'OiM^, ^IJGaAs, GaP, 
I nP, I nAs , ZnO, ZnS, C d Slti£0)tt& 

•f^a-K ^it^S, CVD (Chemical 
Vapor Deposition), Wi. X>N°>y ? 

[00 25] mmmm3 . ±mmmm 1 tcim 



5 2bK SWcWKK* 5 3 1 X 0 . «*tt(c»gg3*i 
4 £ > 31MI»IIIRfflK*/J>afc?S 6 . 4 fc, H 3 

3b. ±3B^5>yH»3c, W3I 4fctiS8i 

i rtw if^atfNS LxhfkK, m t m.ztuz 
9smm±tmmiizw& ix t i < , tom± 

ffiao^K mizts -r & a . o 4 o , max oi/zb 

X, *tt$#ifc^*fctt.x;P-*-;M 7^CJ:oTS 
[0026] HJt^S54 . ±IBHtS<^Ja 1 - 3<D3£ 

S^K/hSSftT**. 04, 05l±*^c7)||ftc7)mi 
. 2 Lxm hh^ttz%- 

mmsmmmmmxhy) . m*. 6immn. in 
m&b*t». i o i itw9^tii-ij<^-wmm 

WH. 1 0 2i4flWT^)3l6-fBWiIBfflRs 12. l 5tt 

#^*-«m@s§a« i o i KKft$>iifcs& i co^a*as 

W*JiVWlo«»E«. 2 2, 2 5\i^M%-nMM 

mmmx-fo*), @4{4, ^^M^-gp&fijffltT 

m^mtzm^xhh. ^fe\ «Mmss««iii±&te 

m-hntmkx-bb. tn. H4, m5ti3v^T, ± 
IBM 0 ^^*H5t , Mffi^^^S^&f^ t ^7^-«m 

[0027] -54 0. mMtt, 04, m5HZ7Fct£o 

iz, -ifcoft-mmmmi oiizmbtinmo 
mm 1 2 , ffi*co^-«m0^« 1 o 2 tstt 
htitzm2<7)KMm2 2 ttfmmthtK *tz\$- 
ucD%-n%mmt 1 0 1 zmi-wzm 1 commi 
m5t, m<?>%-w$ms&m. 1 0 2 tstt^iut 

^20^1^2 5 k^HSWfciSSKSns X 0 iz'if 
0, ttz, HSfc^-idfc, ai§ixl»2|^^-« 

6 tWt, KltOT 2 i DMIf$il^^fM^^3tMi 
*F4(cJS«S-g:4. miLcomi&£Sfi t X'i>&<. % 

mmm=f 4 1 < 1 4 amt^ 

tSWi4iifeflKi*iofcW*i3s ^7 
[0028] *-«a®«a6«i^Jl!i'3^*>€4Kti. ± 
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b LTii, sKU^f 5 Fiig, T^U/WII, xjfMrHH 
K h«f», ^ys^nTryttfl!* 

y^i a 77 s H<o«t a iiiii^fi 

UfcOs &SIHfc!»(Si0 2% B 2 0 3 . Al 2 O 
3 , Ti0 2 , Li0 2 , ZnO, CaO, MgO, F 
eO, SnO, Sb 2 0 3 ) s £JS^« (BN, A 1 
N) s &gl*lfefl3i| (CaOH, , MgOH, A 1 (O 
H) 3 ) , &m%fflm (CaS i0 3 , MgC0 3 , 
ZnC0 3 , BaC0 3 , CaS0 4 , BaS0 4 ) , 
(CaSi0 3 , CaTi0 3 , MoS, 
Zn(B0 3 ) 2 ), Hm&ft=?m (XVX1~]s>, 
tfVTfVfr* *°U7x7-/k ^y^y'xy) 

[ o o 2 9 ] s.^mmztiz%:-mnmmM 

}£, Au ( Ag, Cu, Ni, Pd, Pt, Zn, C 

0, Fe s Mn s Cr, Al, Sn, Pb, In, B 

1, Ti*if<oAJIt>L<l«(^A, ±fB&M*>L< 

ttffilB, Sn0 2 ,ZnO, I n 2 0 3 , CdO, C d 
I n 2 0 4 , Zn 2 Sn0 4l Ti0 2 , ZrN, Ti 
N , C & if o&BTJiS: £8BHKS A L 

[00303 mmmm5. me ( a > ~ ( e ) a, * 

HT\ ( a ) - ( d ) TlitSSm ( e ) Tli^l^ 
WWJitS. 0*, 2 0{iRHiJ«3SaP, 3 0<2?W 

fStfTC&S. 4-f. £S^ttl±fcT«??yF»3a 

bmmtvm2ozjmtz> \me (a) } . 
Ritawsau 2 0 i±^>»wfc 1 ±tfHR$*ifc 

TV^%£(2, *Kya-K X7V-3-K 
ya-K CVD (Ch em i c a 1 V 

apor Deposition), M.^-. XA-y 

bmm*m^xT%W7>v mi a*imt&. - 

(RI E) , ^yt-iX7f^' ( I BE) ifcii 
I»iM> ; X 0 . Tift? 5 >y KS 3aW-y 



[003 1 ] <fcfc, «JM ydf, XA-y^ifcJSBaf* 

4 {H6 (b) > . TW^5«yH»3a<0±H 

11, CMP (Chemical Mechanica 
1 Polishing), KH'&.A tfXC >y f-y? 
(RIE) . ^yt'^I-yfy/ ( I BE) . 7x 

[0032] mz. m&m&tftiizM isyyv- 
misuttrntwrnti m6 ( C > > . h^ti±9o 

fc*t LT4 5 s 3 2 ^^-^MMffi < @ 6 

(e) } tjRjSLfc* 1 , HWlSifl^ CMP (C 
hemical Mechanical Polish 
ing), KJCtt-f^-yx-yf-y/ (RIE), ^^-y 

[0033] B7fc^t«fc a fc, ?A i/yfv-zm 
mi. mmbn-^z&KMzmmm^i.- 
scit^iii^ffit^ wmm. cmp (ch 

emical Mechanical Polishi 

ng), UMtAJsy^v^y? (rie) , A*y\z 

-Al7fy/ (IBE)^i7 hX-yf-y/^fc-CO 

[0 0 34] Xt°y:?-K X7°l^-n-h s ^ 
-fyn-f, Ai^«fe. CVD (Chemical 
Vapor Deposition),!!, ^A' 7 

^mumm^x^rm b fc±*^9 -y ksp3 c 

Srf^lg-fl) {06 (d) } . i«l*37»3biaUWft 

BMkffiUfc i 4 u y ^ 7 7 * - , 4 /iii^tt 
ifll^owm, 7i7M7f^, EJStt^^-yx 
>y^y^- ( r i e ) , A ^yh'^x 7 fy/ ( i b 

e) , m^mb^m^zx^m^^-y^jmt 

£*)3Tmb<Dmtx'imztix\ l ^i>\ H2^ 
■tmizmm 2 m rgp 3 b t # Arts <t a 

[ 0 0 3 5 ] 4fc, H6t5^r-jlOfHEfiriS4*R* 
CMP (Chemical Mechanical P 
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dishing), RJEtt^^yX-yf-y/ (R I 
E) N A ^yt"-AX7fy/ ( I BE) , ^x>y hx 

[ 0 0 3 6 ] H8K*t«fcKjtaW2 biemz 

H*3 crt(C3T**»JjW-4tm*»4>*i««3 c a 

£>&!>§PiB c a*Rf«Stti: LTJi. 08^-fi: 

-K *-fy3-f, ^itma. CVD (Chem 
ical Vapor Deposition),^ 
XA- 7 mi\ £^2E§^2^±g|5£3t*htl 

mmmz & v v?yy < **as*H*»fc&^ 

iltonrii, ^X7bx7fy^*, EJEtt-^yx 
yf-y^ (RIE). SiS»$rifWSi£(cJ: 0 373fi 
JB*»fe$r4«*3 c aJy^-yfUMU ±IE? 
7«y K353c£xey3-K #-r 
CVD (Chemical V 
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